Calibrations were performed for each species and indicated a linear response across the concentrations observed during the campaign. Calibration curves were generated as linear least squares fits to the correlation between known measured concentrations and normalized analyte signals. Analyte signals were normalized by the sum of I − and IH2O − ion signals. Instrument response to Cl2 was calibrated directly from sequential dilutions of standards of known concentration (Airgas). The resulting Cl2 calibration curve is shown in Figure S1 .
S2
NaCl was assumed to be equal to the concentration of ClNO2 produced (i.e., a 100% yield) [8, 9] . The calibration curves for ClNO2 and N2O5 are shown in Figures S2 and S3 , respectively. Detection limits were determined for each species using the formula shown in Equation (S1) [7] .
In this equation, Cf (Hz·ppt
) is the calibration coefficient for the species and B (Hz) is the underlying background count rate. S/N is the signal to noise ratio, which was set to 2 to be consistent with the statistical definition of a detection limit. The detection limit of the measured species, [X], is determined for an integration period, t (s). For Cl2, ClNO2 and N2O5, the calculated detection limits were 0.4, 1.4 and 0.3 pptv over a sampling period of 2 s.
S2. Modified Version of the Carbon Bond 6 Photochemical Mechanism
The Carbon Bond 6 mechanism was modified to include basic gas phase chlorine reactions, as well as ClNO2 photolysis. The full list of reactions that were added is shown in Table S1 . Table S1 . List of chlorine reactions added to the Carbon Bond 6 (CB6r2) mechanism for the simulations discussed in this work. Species are written in terms of their CB6r2 identities. 
Reaction # Reactants Products

